and stored dry in a paper envelope was sectioned to dupli cate the first otolith section as closely as possible. Both sec tions were mounted on aluminum stubs and scanned with a proton microprobe following the methods described in Coote et al.9) Each otolith was scanned in a block of obser vations of ten parallel lines of 400 observations 10 mm apart. The resulting block of observations covered a rec tangle 4000 mm by 100 mm. Gamma ray spectra were col lected for Ca and As in the cacodylate-stained otolith, and for Ca in the control otolith. All data are expressed as cpm (counts per minute) of either gamma rays or X-rays. Typically, otolith chemistry is highly variable from The nucleus is marked N. The grey scale shows highest As values as darkest. The peak As value at the nucleus was 94 cpm. The short axis is 100 mm, the long axis is 4000 mm. point-to-point so that it is necessary to smooth the ram data from scans as dense as those used in this study in ord er to reveal patterns in the data that can be recognized by the eye. For the data reported here a single pass of the sim ple median smooth was used.
Smoothed scans of the Ca data ( Fig. 1 ) from the cacody late-stained and control otolith sections reveal the general outlines of the otolith sections from which the approxi mate position of the nucleus of the otolith can be located (show as N in Fig. 1 ) and the orientation of the section can be established. Near the nucleus there was a slight reduc tion in Ca cpm, but otherwise there was no significant difference between Ca scans of the cacodylate-stained and control otoliths. Scans of Na, Sr and F were also made on both the cacodylate-stained and control sections. There is a great deal of variability in patterns of Na, Sr and F both within and among otolith sections so that exact quantita tive comparisons between cacodylate-stained and control section chemistry is not possible. Nonetheless, the patterns and relative amounts of Na, Sr and F were sufficiently simi lar to believe that the cacodylate staining had not seriously affected the chemistry of the otolith.
The As data was different in appearance ( Fig. 2) to that of Ca. The largest amount of As was at or near the nucleus but also followed a peak along the central part of the otolith section, declining towards both the anti-sulcal (out ward-facing) and sulcal (inward-facing) sides of the otolith. It is evident from the distribution of As that the cacodylate ion had penetrated into the central part of the otolith after 2 weeks soaking in the buffered cacodylate so lution. The otolith of Hoplostethus atlanticus typically has higher protein matrix levels along the central axis of the otolith10-11) where As deposition is also highest. Sodium cacodylate is a protein stain that preferentially deposits As on the protein matrix, enabling recognition of the protein in TEM sections. The same effect had evidently occurred in the cacodylate-stained otolith.
Although the cacodylate ion had penetrated to the cen ter of the otolith, the deposition of As was highest in the center, not at the edges of the otolith where one might ex pect the highest level of As if precipitation was simply a function of diffusion into the otolith. The pattern of As deposition in the cacodylate-treated otolith shows that large charged molecules are capable of rapidly penetrating the otolith. The deposition of As on the protein matrix in the central part of the otolith suggests that the normal range of metal ions (including Ra) that occur in the endo lymph of the otolith may be also continuously distributed throughout the otolith at concentrations equivalent to those reached in that endolymph at the time.
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